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(54) FABRICATION OF SEMICONDUCTOR DEVICE 

(57) Abstract: 

PURPOSE: To deposit a high quality oxide with high 
planarization at low temperature as an interlayer 
insulation film. 

CONSTITUTION: An oxide film 10 is grown under low 
pressure using TEOS and ozone as principal materials 
and exposed, within one production system, to a plasma 
11 containing oxygen, ozone, helium and water and a 
plasma 13 containing oxygen, ozone and helium, as 
required. The oxide film 10 does not absorb the 
atmospheric moisture when it is taken out of the 
production system and it is not affected by the 
following high temperature heat treatment. When high 
frequencies of 200 to 450kHz and 1MHz or above coexist 
at the time of plasma generation, a stabilized plasma 
can be generated and the corner of oxide is rounded 
better while enhancing the filling performance of the 
recess. 
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8cWXST*feS«»XSi-*3tt5SS?aSt LT(i4 0 

[0093] Tifit-A i ia»^5&s»^ ?a« 

[0 0 9 4] XiaH^JiC^o^T^X^T^JE^^ 3 
Tor rilfciS, 0. 1 T o r r 2 0 T o r r <D 

[0 0 9 5] ^7X-7lg«r, lMHz^ix.6^< 

ti>— m&w*^~rz>nm$zt, 2ookH Z ^45 

0 kHztZ)j6ffll-*>5'>*< £ 'b-^M^^t?)^^! 

^£o, *j»fe< £ ii^mmmi&^xfttj: o ' £^J: 

20 0. 1 To r r t^5SfttfiV^i-e$£Lt 

[0 0 9 6] Bft{blR©»Kamiiiai^^*(aifa*3i s *> 

20Torr^6h ^^Xv^t 
£ r £ asjtt L < # D , Tflfil- >i/*?m^1bZ>t~f 

[0 0 9 7] ^bK^efeWxst-SSBt-aEAi-* 
7K^g£ LTti. ^y ^ A«l3|(7)7KSg«atSi: UT 1 0 

0 s c c m^b 2 0 0 0 s c c m(^>fBl"CtTX.^«J:l/ N r £ 

[0 0 9 8] XISH^JT^i, Mil 0X(i2 

1 t-ti. ^F^tl^l-^Ot^^ofc^, PH 3 , 
^^yU'^^-^^^— h (TMPO:PO (OC 

Ha) 3) . hy^f/W7^-^77-Y h (TMP : P (O 
CHs) i) , h y ^iV-JjcTsyrJ V (TEP : P 
(OC2H5) 3) , TMPO^^^-J^I4t-P^^Db7t 
t). BH 3 , MJxf;l,^U- h (TEB:B (OC2H 
5) 3) ^ h y ^^/U^U— h (TMB : B (OC 

hs) 3) ^ t^jwM^B^mm^tzm, frz^^nptsx 

[0099] ^±^mm^±mmmm\^m^xmm^tz 
&mw\^ ±^mm^(D^m7££ft&h<r>xfj:< . 

[0100] 

50 oXt^;^)(C^lT, §gl^l0 0nm^tt'efe 
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(8) 



#H¥8 - 2 0 3 8 9 3 
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[0101] ^tite, ^b^efe®B#lc^tt57KO^D 

^Xx^JD&t^X^X-^ij^;^ Rrt&^7/-/1^^ 

[0 10 2] *mW\^£tltf, te^T'^X-v^^c/E 
^^^^-^r^^^^OT^^ 13.5 6MH z <7)^j^^^ 
#nx.T, 2 0 0 kHz^^4 5 0 kHzOiH^^MD 

^(D-T^-XilMHzi^ii^i^iB^T^-f. m&^<£>4 

*>>mmmmtem<m<D$cM$}^te'\^*<\ im 

K^iptH^^^Ttf^. ^^^r^^^f,, 2 00 k 

Hz^b4 5 0 kHz <£>?§iJ^?£(D^r7 — ±^nmitm<D 

^t^ic^ia^^m^ <t "9 mm^-r & h e>x& 

[0103] ££>t;r. ^PJtc:J:ntt\ il/&^X^X 

[0104] £fc. JS^S«^f»*&fflaft3dS 7 5 0 °CT* 

fc**igwi-«5 soffit*. ^xxyiM' vm&m 

mi] ^^^mi ^^^J^x^i^^-r^fc^ 
o ^ m & mm <r> m m & ^ -r i x*$> 6 „ 

[12] #3B9§<z>SBl o|l*0*JSrXSIS(-KW-rSfc«) 
[0 3] *^^^Sg2^^*W^XSIS^Ift^i-S^:«> 
[14] *^|^<D*2^3ll6«iJSrXSI|g^!ftWi-Sfe«> 

[is] *mw^&&mmxm<Dmmm(Dm%&mw~t 

[17] «p^i;f^I^Sia^i«wt«i|2 

[is] &&w<nmi&m\zm^bti&fc¥nmi3L&m&. 

[19] ffi3K«(^3HiS*ffiS:Xai|g(citt^-rsfc«>coBf 



14 



10 



20 



30 



40 



50 



1 ^y=3>s« 

2 hiMbBI 

3 ^h^yi/ynyi 

5 -»m k * ^BMbR 

7 ^>->y kk 

8 ^*>">yiM' K18I 

9 g&{bm 

1 0 Stfbffll 

1 1 

1 2 ^cSLtl« 
1 3 X^X-^ 

1 5 /ULfcfiMbBI 

2 1 ^>fbJ^ 

2 2 X^X^ 

2 3 efcHLfcBMbK 

24 &«Lfcj¥^BMbK 

2 5 7=-;ULfc*ftJB 

31 > y 3 

3 2 mitm 

3 3 BHbJK (BPS GB:) 

3 4 X^X-e 

3 5 efeWLfeBWkW (BPS GH) 

6 0 1 ifUl^ 
6 0 2 s</ls-7 

6 0 3 ^XX^g^ 

604a— 604c tttfcHESzffllffiSg 

605a— 605c ^;UX 

60 6 a-6 0 6 d ttfcftUfpSff 

60 7 a-6 0 7 d >^;UX 

608a— 608c ^^§5 

6 0 9 #?c:i;PMjt§ 

6 10 ^yuX 

6 11 t/yt«iAP 

6 12 TEOSlAP 

6 13 TMPOSAP 

6 14 T E BigAP 

6 15 HzO^AP 

6 16 He ^AP 

6 17 K 

6 18 tf^ffl&WL 

619 m»v^^ 

6 2 0 ? — SS 

6 2 1 1 3. 5 6MH ziSJ^ifiaSI 
6 2 2 /<7s7 J — 

623 450kHz ffiJ^ftQiK 



-8- 
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624 n~/<^ y ^ }V$ — 

6 25 ^y^^ifi^v^^ 

6 2 6 mm 

6 2 7 fcfc^ 

6 2 8 Si CIMr:^ 

6 2 9 ^« 

6 3 0 mf&y^y' 

6 3 1 



[Hi] 



( A ) 



(B) 




6;if*atiMI 




(C) 



10;SrttJ£ 



^^^^^^ ^ ^ ^ 



^#^^8 - 2 0 3 8 9 3 



16 



6 3 2 ft^^V^ 
6 3 3 IgfflLW 

6 3 4 «t«S-»JS§ 

7 1 BPS GJ^ 

7 2 i^rMT^— /UbfcBPSGJI 

73 »f»ufc^^wy -^-Y KI 

7 4 BflftLjt^-^^^y^-Y K« 



[HI 2] 



CD) 



* ♦ I t ♦ ♦ * 10 \ 




(E) 



14; ££KS«L*:gfcffcJ& 
13; ^7X7 



CF ) 



15; T— -vl/L*: 
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(10) 



ftm^S - 2 0 3 8 9 3 



[03] 



[04] 



(A) 



(D ) 



23; 2fc$IUfcfflHb& 

22; -?^>X^ 



5 5 




\ ♦ ♦ * * * * U r * * 



4 2 4 



(C) 



2i ; ihuk 
1 



^i^yj^ij^ ^^^^^^^ 



(E ) 



24: acRb&JPvt 

1 a-fbJK 



-"''S— ^c^— 







{ F ) 



25; T^-JULfc 




[06] 



I 



600 
500 
400 
300 
200 
100 




950°CN2*60#7~--;L<& 



0 200 



400 600 

( A ) 



800 1 000 
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(11) 



^^^8 - 2 0 3 8 9 3 



[B5] 



(A ) 



33: S£ft©(BPSGJ&) 
32;HfUR 




CB) 



31; '>'Jn>S« 

34; ^7X7 



\ \ \ 1 I i \ \ \ \ 




35; vm^tLmen 



[B7] 



Si -OH 



H20 




H20,03,02,He^7XT«lS 



4 000 



3600 



3200 
(c m-U 



2800 
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ms] 



(12) 



!j$p5£8- 2 0 3 8 9 3 

[89] 




[fitu ] 

[*fcE*tA«@«] 0 0 2 1 
IffilErtS] 

[0 0 2 1 ] SSi^Hft»3S««^l-«toT5l 

Stti§^/E«jES*— tSft-t-So -tote*. K«<z>fi^ 

P S GBirRR^Sv^iBP S GMSt'tt 
[34SBtiE2] 

[«IE*f*3Sa*] 0 0 3 7 



[0 0 3 7] 

5 KLifcfc fit*. SS^bB^iRl 0 nm<£> 

0 0 n m(DS«£XSSK8tjtt-5> w £ ^"Ct 5 C 
[3MK*tIE3] 

HfjEfcffrSB*] 0 0 9 8 
[ffilE^fc] *3E 

[0 0 9 8] ±IE3Sl£0»lT?tt. BHfcRl 0X14 2 

^T-^ya-xy^—h (TMPO : PO (OC 

Ha) 3) . h (TMP : P (O 

C H3) 3) . M)xf;V7^7 7>f h (TEP : P 
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(13) 



^m^S - 2 0 3 8 9 3 



(OC2H5) 3 ) N TMPotez&m&icp&ffiJmirft 

<9. BH3. M/ie^vMSU— h (TEB:B (OC2H 
5) 3) hV * <?vU2tf b (TMB : B (OC 
Ha) 3) ft if&Bmiz B Ifcflg, *>5V^«:P*5J; 
B ^#£rS£tJD L if £r/8 V ^ X V \ 

[SE^MI^] 0100 



[0 10 0] 

«<0«H Srfiffi^ n ir * 5 £r*H" fc CO -e & (9 , 
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